Immunophenotyping of insulitis in control and essential fatty acid deficient mice treated with multiple low-dose streptozotocin.
Multiple injections of low-dose streptozotocin induce lymphocytic insulitis and autoimmune diabetes in male CD-1 mice. Prior to the onset of insulitis, macrophages infiltrate the islets (single cell insulitis) and presumably help initiate the lymphocytic response directed at streptozotocin-induced neoantigens on islet beta cells. Essential fatty acid deficiency ameliorates the lymphocytic insulitis and prevents diabetes in this model. We hypothesize that essential fatty acid deficiency, which perturbs eicosanoid pathways and blocks the production of inflammatory mediators such as leukotriene B4, might prevent or diminish the single cell insulitis and, thus, abrogate the lymphocytic response. The purpose of the study was to determine whether essential fatty acid deficiency causes any differences in the immunophenotype or the time course of single cell insulitis or insulitis after low-dose streptozotocin. Three to five essential fatty acid deficient and 3-5 control mice were treated with low-dose streptozotocin and killed on days 0, 3, 5, 8, 10, 12 and 15. Frozen sections of the pancreata were stained using an immunoperoxidase method with antibodies against mouse macrophages, CD4T-lymphocytes and CD8 T-lymphocytes. Sections were assessed for the presence and severity of single cell insulitis and insulitis. Based on cell counts in the most severely involved islet from each pancreas, there was no difference in the single cell insulitis in control and essential fatty acid deficient mice. Islets from control pancreata had a higher mean grade of lymphocytic insulitis. These findings suggest that autoimmune diabetes following low-dose streptozotocin in control mice is the result of both lymphocytic and histiocytic infiltrates with subsequent beta-cell destruction. Our results do not support the hypothesis that the protective effect of essential fatty acid deficiency is due to diminished influx of macrophages into the islets. It is, however, possible that essential fatty acid deficiency deleteriously affects macrophage function and, thus, blunts the lymphocytic response.